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Dr Joseph Coselli (Houston, Tex). Dr Etz, congratulations. The
Mount Sinai group once again, with tenacity and focus, raises the
provocative issue that spinal cord injury after thoracoabdominal
aortic aneurysm resection is not affected after extensive SA sacri-
fice. By evaluating 90 patients retrospectively, they compare 55 pa-
tients with Crawford extent II aneurysms repaired in a single-stage
procedure with 35 patients with aneurysms repaired in 2 separate
operations. Mortality (11%) was no different between the 2
groups; however, the occurrence of paraplegia was approximately
15% in the former cohort and none in the latter cohort. The results
and their strategy are outstanding.
In our own work, we have reported on 762 extent II thoracoab-
dominal aortic aneurysms with an intercostal artery reattachmentThe Journal of Thoracic and Carstrategy and a 6.3% spinal cord injury rate. Separately, in 1997,
we reported on the impact of previous thoracic aortic repair on thor-
acoabdominal aortic aneurysm management comparing groups
similar to the authors’ groups. In the Crawford extent II group
with a single-stage procedure, 143 patients had a 13.9% paraplegia
rate versus only 3% for 66 patients repaired in a staged fashion, es-
sentially confirming what the authors find here.
In 118 patients with extent III and IV aneurysms, we encoun-
tered paraplegia and paraparesis rates of 2.5% and 1%, respec-
tively. Thus, the overall risk of paraplegia when staged to 2
separate operations is significantly affected by the first operation.
The authors deal with this by extrapolating from their own work
but use patients in need of limited aortic resection rather than extent
II aneurysms, based on the article.
Curiously, if all the patients were categorized as Crawford extent
II in this series, one would expect the same number of intercostal
arteries would have been eliminated in both groups at the end of
the day. But what you found was a significant difference, a median
of 14 versus 12 (P<.0001).Many of the first-stage procedures were
carried out at another institution and the number of segmental ar-
teries reattached is not really known, and with the small sample
size I believe this remains an important concern. My questions
are quick.
Barring a prospective randomized trial, do the authors think
that it would be more relevant to evaluate only their own cases
and use an intention-to-treat analysis? For patients who are ana-
tomically unable to undergo a concomitant procedure (ie, a hybrid
endovascular procedure), how do the authors approach their
current patients, staged or single operation in Crawford extent II
aneurysms?
Dr Etz. There are definite limitations, as you mentioned, to this
study. It is retrospective, in the first place. In this 2-stage group
there was no intention to treat these patients in a 2-stage fashion,
but they just came back for the extending aneurysm after a couple
of years. So your suggestion definitely is valid, and it would be
a good idea to do this in a randomized prospective fashion, al-
though we believe there is experimental evidence, and from this ret-
rospective study some clinical evidence, that it may not be
necessary, but we just proceed, if we can, with a 2-stage procedure,
which takes me to the second question.
If a patient cannot undergo a 2-stage procedure, there is some ev-
idence (and I don’t know whether I can show my discussion slides
here; probably not), if you look in the abstract book at this graph,
that if you have to repair a Crawford type II aneurysm in a single
stage, it may be better to do this under HCA or with HCA. In the
group we analyzed, in these 55 patients, there were 16 patients
who had HCA with only 1 patient ending up paraplegic, whereas
there were 7 cases of paraplegia in the remaining 39 patients who
underwent this single-stage Crawford type II aneurysm repair
with various other perfusion techniques. Unfortunately, the num-
bers are not powerful enough to prove this hypothesis, but this is
probably what we would do in the future, and we are about to
work on further analysis to prove this with larger numbers.
Dr Joseph Bavaria (Philadelphia, Pa). This is intriguing, and I
suppose it is based on your theories that the collateral network will
come together within a week or with some time. How do you pro-
pose we do this? For a patient with a type II thoracic aneurysm,
should we do the distal part first and then stent the proximal
part? Should we do the proximal part first and then the distal partdiovascular Surgery c Volume 139, Number 6 1471
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Dopen? Should we do the distal part first and then stent the proximal
part? What is the interval? What do you think the problems are go-
ing to be when sewing grafts to 56-cm aortas? Do we use a Dumbo
graft as a diaphragm like we do with a Dumbo elephant trunk?
What is your proposition?
Dr Etz. To answer the first question in terms of what should be
done first. Should we do the descending part first or the lumbar part
first if a patient has a type II aneurysm. At this point, there is no
clear evidence as to what is better. We are currently working on
this question in the laboratory. It probably would depend on tech-
nical issues of where you think you can get a proper landing zone
first and whether you can put a descending graft in an elephant
trunk-like fashion and then stent. Another possibility would be to
do a debranching-like procedure or replace the lumbar part first,
and then not having to deal with the debranching anymore, just
stent the descending thoracic. At this point, there is no evidence
and probably a couple of good solutions coming up in the future.
Dr John Fehrenbacher (Indianapolis, Ind). I guess I would
have drawn different conclusions from your article than you did.
We have operated on approximately 300 thoracoabdominal aneu-
rysms, and I think well more than 50 of these are Crawford IIs, us-
ing deep HCA. We have an overall low paraplegia rate (<5%), but
we also implant intercostal arteries. My approach would not change
after hearing your presentation, but to the contrary, I think it sup-
ports intercostal reimplantation. Therefore, my conclusions from
your presentation would be in resection of extensive thoracoabdo-
minal aneurysms, one should reimplant intercostal arteries.
Dr Etz. There is certainly nothing wrong with reimplanting seg-
mental arteries if that is technically feasible and you do it under cir-1472 The Journal of Thoracic and Cardiovascular Surculatory arrest, but the work we are presenting here is thought to
pave the way for hybrid and totally endovascular procedures, and
then this is obviously no option. So that would be the answer.
Dr FrankBaciewicz (Detroit, Mich). Youmay have already an-
swered this question, but the mean interval between the 2 opera-
tions was 5 years. Did you find any difference in the paraplegia
rate if the time interval was short or long? I would expect the longer
the time interval the greater chance for a collateral development and
less paraplegia.
Dr Etz. In this cohort there were only 35 patients and no case of
paraplegia, so there was no chance to analyze the interval in terms
of its association with paraplegia rate. From the experimental work
we know that after youmeasure the pressure in the stump of the sac-
rificed SA, the pressure completely recovers to the pre-sacrifice
level within 5 days. The same applies to the spinal cord blood
flow that we could measure in the laboratory setting with fluores-
cent microspheres, and it tells us exactly what the flow is, and
the restoration of course is also within 5 days. So obviously we be-
lieve that a similar dynamic also applies in the human setting. Cer-
tainly it seems clear that if you give a little more time you will
probably get a better remodeling, but that will stop at some point.
Dr Lars Svensson (Cleveland, Ohio). With descending stents
readily available and the delay in getting thoracoabdominal stent
grafts, which, unfortunately, take approximately 3 months to build,
what we have been doing in a number of patients is what you are
suggesting, in other words, stent the descending aorta or elephant
trunk and then come back later and do the thoracoabdominal stent-
ing. We believe this also has reduced the incidence of paralysis,
particularly in the type IIs with thoracoabdominal stenting.gery c June 2010
